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(54) SHEET FEEDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid the inconvenienceof the 
fact that, when the feeding space of the sheet becomes equal 
to the distance between a paper feeding roller and a paper 
feeding detection means, which indicates the start of the 
subsequent action in correspondence to the sheet end 
detection, the feeding of the sheet under the space smaller 
than the distance cannot be controlled. 
SOLUTION: As a paper feeding roller 112 rotates, a sheet 
(mounted) on a paper feeding tray 108 is fed via a separation 
member 1 1 3 so as to be sent along a paper feeding passage 
1 1 8. A paper feeding actuator 1 1 5 for detecting the sheet being 
fed/sent is installed in the paper feeding passage 118, while a 
paper passing actuator 109 is installed in between the actuator 
1 1 5 and the paper feeding roller 1 1 2. Slot levers 1 1 5a, 1 09a of 
the respective paper feeding actuator 1 1 5 and paper passing 
actuator 109a are arranged so as to shield the optical path of 
an optical sensor 1 1 6. When the tail end of a preceding sheet 
being sent passes the paper passing actuator 109, it is detected 
by the optical sensor 1 1 6. As a result, since the signal for 

starting the sending-out of the subsequent sheet can be outputted in correspondence 
detection, the sheet-to-sheet space can be shortened. 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this tremslation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The medium tray loading a sheet, and the feed roller which sends out the sheet of one sheet one by 
one from this medium tray, In the sheet feeding device equipped with the feed detection means for 
outputting the signal which detects the sheet sent out with the above-mentioned feed roller as the friction 
member which is arranged in this feed roller and the location which counters, and prevents the double feed 
of a sheet, and directs initiation of operation A **** detection means to detect the tip and the back end of a 
sheet with which are arranged and the sheet feed way between the above-mentioned feed detection means 
and the above-mentioned feed roller is fed is established. The sheet feeding device characterized by 
performing send initiation of a sheet with the above-mentioned feed roller according to the detection 
condition of the above-mentioned feed detection means and a **** detection means. 
[Claim 2] The feed actuator which the above-mentioned feed detection means is arranged on a sheet feed 
way, and is rocked with the sheet with which it is fed, It consists of sensors which output the signal which 
detects the rocking condition of this feed actuator and shows the feed condition of a sheet. The above- 
mentioned **** detection means is a sheet feeding device according to claim 1 characterized by having the 
**** actuator rocked with the sheet with which is arranged and a sheet feed way is fed, making the rocking 
condition of this actuator share by the above-mentioned sensor, and detecting the feed condition of a sheet. 
[Claim 3] The above-mentioned **** detection means is a sheet feeding device according to claim 1 or 2 
characterized by having been arranged in the center of abbreviation of a feed detection means and a medium 
tray. 

[Claim 4] Initiation control of the send of a sheet with the above-mentioned feed roller is the description and 
a sheet feeding device according to claim 1 or 2 about carrying out in the condition that the next sheet tip is 
detected by companion delivery with the above-mentioned **** detection means, by answering the sheet 
back end detection by the above-mentioned feed detection means, while answering when a **** detection 
means detects the sheet back end, and carrying out. 

[Claim 5] The sheet feeding device according to claim 1 or 2 characterized by setting up shorter than the 
actuation range where the actuation range which detects the sheet by the above-mentioned feed detection 
means detects the sheet by the above-mentioned **** detection means. 

[Claim 6] The sheet feeding device according to claim 4 characterized by to wait for initiation control of the 
send of a sheet predetermined time from the time of the previous sheet back end being detected with a **** 
detection means, and to perform send initiation with a feed roller when the actuation range which detects the 
sheet by the above-mentioned feed detection means is longer than the actuation range which detects the 
sheet by the above-mentioned **** detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the sheet feeding device for preparing every predetermined 
sheet spacing and sending out one sheet which is record material in an image formation location in a 
copying machine, a printer, regular paper facsimile, etc. 
[0002] 

[Description of the Prior Art] It has a copying machine, a printer, and the equipment that sends out a sheet at 
the predetermined spacing in order to send [ in / regular paper facsimile etc. / further ] a sheet into an image 
formation location, i.e., a sheet feeding device. 

[0003] For example, in image formation equipment as shown in drawing 2 , it has the sheet feeding device 
101 which sends out at a time one sheet 105 set to the medium tray 108 of the feed section 101 from the 
topmost part according to an operation of the feed roller 112. It is prepared so that the friction member 1 13 
prepared in order to prevent two-sheet delivery may carry out a pressure welding to the feed roller 1 12, only 
a upside sheet is sent out, and a lower sheet has delivery prevented by the friction member 113, and is made 
to perform one-sheet feeding by a sheet being sent in in the meantime. 

[0004] And before an image formation location, especially an imprint location are fed with the sent-out 
sheet, it is the timing as which the tip was detected by the feed sensor 1 15 which is a feed detection means, 
and this tip was detected, and makes image formation actuation of a up to [ the photo conductor drum 121 ] 
start. It is constituted so that the timing to which a sheet tip reaches the contact section of an imprint location 
especially the imprint roller 122, and the photo conductor drum 121 , and the image tip formed in photo 
conductor drum 121 front face may be in agreement by this. 

[0005] The above-mentioned feed roller 1 12 is the timing (for example, after the time amount progress by 
the timer) after the sheet tip passed the feed sensor 115 and was pinched with the photo conductor drum 121 
and the imprint roller 122, and rotation is suspended. And in order to send out the following sheet to an 
image fomiation location, he is trying to obtain the timing used as the pickup signal which drives the feed 
roller 1 12, after the sheet back end passes the above-mentioned feed sensor 115. Without the back end of the 
sheet with which it was fed, and the following sheet back end lapping by this, predetermined spacing will be 
separated and sequential feed will be carried out. 
[0006] 

[Problem(s) to be Solved by the Invention] Although according to the above conventional technique the lap 
at the back end of a previous sheet and the tip of the following sheet is abolished and it can feed 
continuously, spacing fed with a sheet turns into spacing decided by distance of a feed sensor and the feed 
roller section at the maximum. Therefore, sheet spacing cannot be shortened more than it. Consequently, a 
print rate cannot be gathered, without gathering the time amount to print-out, especially photo conductor 
1 2 1 rotational speed. 

[0007] That is, if sheet spacing is decided from the feed sensor before the feed roller as mentioned above 
when the rate which performs image formation cannot be changed into a photo conductor, it will become 
impossible to gather a print rate more than it. When answering this when it is going to acquire the timing 
signal which a sheet tip is detected [ timing signal ] by the feed sensor, and this detection is answered 
[ timing signal ], and makes the image formation actuation to a photo conductor start especially, and feeding 
with the following sheet, sheet spacing can never be shortened but it becomes impossible to print speed up 
that spacing on a short **** real target. 

[0008] Moreover, in the feeding device shown in drawing 2 , after feeding paper to one sheet with the feed 
roller 1 1 2 and completing feed actuation, even if the feed roller 112 stops, follower rotation of this feed 
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roller 1 12 is carried out with the sheet conveyed. Therefore, when the sheet back end passes feed roller 112 
part, as the following sheet shows drawin g 3 to compensate for rotation of the feed roller 11 2, it passes 
through the location of the friction member 113, and stands by in the condition (companion delivery 
condition) of having been sent out. Also in the timing of feeding of the following sheet in a such condition, 
as mentioned above, after the feed sensor 1 1 5 detects the previous sheet back end, a rotation drive will be 
carried out and it will be fed with the feed roller 1 12. Therefore, as sheet spacing stops being fixed 
according to the delivery condition of the following sheet and being mentioned above at least, sheet spacing 
serves as the feed sensor 1 15 and distance to the feed roller 1 12 at the maximum. 

[0009] In order to decide sheet spacing by distance between a feed roller and a feed sensor uniquely since 
the sheet back end detection by the feed sensor 1 15 is answered and he is trying to control feed initiation of 
the following sheet in the conventional technique as mentioned above, and to shorten sheet spacing more 
than this, it cannot but expect that the following sheet is sent out to coincidence according to sheet back end 
passage as mentioned above. However, this is a result to the last and does not become the factor which is 
always stabilized and can shorten sheet spacing. 

[0010] This invention shortens sheet spacing with which it is fed as much as possible in view of the trouble 
mentioned above, and aims at offering the sheet feeding device which can improve an image formation rate 
substantially. 

[001 1] Especially the purpose of this invention is small as much as possible in sheet spacing, that is, is 
making the maximum print gap small, increasing ****** of the sheet per unit time amount, and enabling a 
high-speed print substantially. 
[0012] 

[Means for Solving the Problem] The sheet feeding device for attaining the purpose mentioned above The 
medium tray loading a sheet, and the feed roller which sends out the sheet of one sheet one by one from this 
medium tray, In the sheet feeding device equipped with the feed detection means for outputting the signal 
which detects the sheet sent out with the above-mentioned feed roller as the friction member which is 
arranged in this feed roller and the location which coxmters, and prevents the double feed of a sheet, and 
directs initiation of operation A **** detection means to detect the tip and the back end of a sheet with 
which are arranged and the sheet feed way between the above-mentioned feed detection means and the 
above-mentioned feed roller is fed is established. It is characterized by performing send initiation of a sheet 
with the above-mentioned feed roller according to the detection condition of the above-mentioned feed 
detection means and a **** detection means. 

[0013] For example, when the sheet back end passes a **** detection means, a feed roller can be driven, 
and the feed initiation timing of the following sheet can be sped up. 

[0014] Moreover, the feed actuator rocked with the sheet with which a sheet feed way is arranged and fed 
with the above-mentioned feed detection means in the configuration of the sheet feeding equipment 
mentioned above. It consists of sensors which output the signal which detects the rocking condition of this 
feed actuator and shows the feed condition of a sheet. If the above-mentioned **** detection means is 
equipped with the **** actuator rocked with the sheet with which is arranged and a sheet feed way is fed, 
makes the rocking condition of this actuator share by the above-mentioned sensor and it is made to detect 
The number of the above-mentioned sensors one, and it is good with the very easy configuration of only 
arranging only an actuator on C and a feed way. 

[001 5] As shown especially in drawing 1 , the tip and the back end of a sheet are detectable in slit section 
1 1 5b of slit lever 1 15a really cast by the photo sensor 116 prepared corresponding to the feed actuator 1 15 
by the lower part of the feed actuator 1 15. And to the above-mentioned photo sensor 1 16, a sheet tip and the 
back end are detectable in slit section 109b of slit lever 109a of the **** actuator 109. Therefore, the 
operating state of the actuator rocked by sheet feed of a feed detection means and a **** detection means 
can be detected, and the drive of a feed roller can be controlled by the photo sensor 116 with the signal 
output by this. 

[001 6] Moreover, if it is made for the above-mentioned **** detection means to arrange in the center of 
abbreviation of a feed detection means and a medium tray in the sheet feeding device constituted as 
mentioned above, spacing of sheet feed will be made to the distance of the one half instead of the distance 
from a feed detection means to a medium tray, especially a feed roller, and sheet spacing can be fixed within 
the limits of it. 

[0017] Then, it sets to initiation control of the send of a sheet with the above-mentioned feed roller. In the 
condition that the next sheet tip is detected by companion delivery with the above-mentioned **** detection 
means while answering when a **** detection means detects the sheet back end, and carrying out If it is 
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made to carry out by answering the sheet back end detection by the above-mentioned feed detection means 
Without the fault that the previous sheet back end and the next sheet tip lap occurring, feed control can be 
carried out, the tip of the sheet with which it is fed with a feed detection means can be detected certainly, 
and the indication signal which makes the following initiation of operation, for example, image formation 
actuation, start can be acquired certainly. 

[0018] Furthermore, if it sets up shorter than the actuation range where the actuation range which detects the 
sheet by the above-mentioned feed detection means detects the sheet by the above-mentioned **** detection 
means, before the next sheet tip by which companion delivery was carried out will reach a feed detection 
means, after detecting the previous sheet back end, it is surely detectable [ means / feed detection ] in the 
next sheet tip in initiation control of the send of the sheet mentioned above. 

[0019] In send initiation control of the sheet mentioned above, and the actuation range which detects the 
sheet by the above-mentioned feed detection means In being longer than the actuation range which detects 
the sheet by the above-mentioned **** detection means If it waits for initiation control of the send of a 
sheet predetermined time from the time of the previous sheet back end being detected with a **** detection 
means and is made to start a send with a feed roller The sheet back end and tip detection can be ensured 
without the previous sheet back end and the next sheet tip being actuation within the limits of a feed 
detection means, and lapping. 
[0020] 

[Embodiment of the Invention] About the operation gestalt of this invention, sequential explanation is given 
according to a drawing below. Then, drawing J is drawing showing the important section which constitutes 
the sheet feeding device by this invention, and drawing 2 is the sectional view showing the structure of the 
whole image fonnation equipment equipped with the sheet feeding device by this invention. 
[0021] First, the overall structure of image formation equipment is explained in drawing 2 . The image 
formation equipment shown in drawing 2 is a small laser beam printer. 

[0022] The above-mentioned laser beam printer has the feed section 101 which constitutes the sheet feeding 
device by this invention, the image formation section 102, the laser scan section 103, and an anchorage 
device 104. The feed section 101 sends out one sheet 105 at a time to the image formation section 102 in the 
interior of a printer. 

[0023] The image formation section 102 forms an electrostatic latent image in photo conductor drum 121 
front face according to the optical information irradiated by the laser scan section 103, and imprints it on the 
sheet 105 with which it is fed from the feed section 101 which mentioned above the toner image according 
to this electrostatic latent image. 

[0024] An anchorage device 104 fixes the toner image formed on the sheet 105 after an imprint. Then, a 
sheet 105 is discharged by the printer exterior with the conveyance rollers 106 and 1 07. That is, a form 105 
is sent in accordance with the conveyance path of the arrow head A shown by the thick wire in drawing 
from the feed section 101. 

[0025] Then, the sheet 105 set to the feed section 101 receives the command which permits initiation of 
image formation (print), and is sent out one sheet at a time according to an operation of the feed roller 112, 
the friction member 1 13 for sheet separation, and the pressurization spring 114. And the interior of a printer 
is fed. If **** and the feed actuators 109 and 1 15 which constitute the sensor which performs sheet 
detection are toppled, by the common form detection photo sensor 116, the sent-in sheet 105 will output the 
electrical signal based on the information, and image formation will be processed as a signal of initiation 
121, i.e., a photo conductor, which directs initiation of image formation actuation. 

[0026] the signal from the above-mentioned photo sensor 116 started by actuation of the feed actuator 1 1 5 
especially mentioned above — a control circuit (substrate) 117 — delivery ~ thereby, a control circuit 1 17 
controls delivery, and lighting / astigmatism LGT of light emitting diode for a picture signal to the laser 
diode luminescence unit 131 of the laser scan section 103. And the scan mirror 132 is rotated to a high speed 
and fixed speed by the scan mirror motor 133. Therefore, a laser beam 134 will be scanned to the shaft 
orientations of a photo conductor 121. 

[0027] The laser beam 1 34 irradiated from the laser diode luminescence unit 1 3 1 is irradiated through the 
reflective mirrors 135, 136, and 137 by the photo conductor 121 in the image formation section 102. At this 
time, a laser beam 134 is alternatively exposed on the photo conductor drum 121 based on the infonnation 
on lighting / astigmatism LGT from the above-mentioned control circuit 1 1 7. 

[0028] Therefore, from the above-mentioned laser beam 134, the charge of photo conductor 121 front face 
beforehand charged in homogeneity by the electrification member 123 is made to discharge alternatively, 
and an electrostatic latent image is formed on the photo conductor drum 121. 
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[0029] On the other hand, the toner with which development is presented is accumulated in the development 
unit 150 in a developer 124. The toner charge grant was carried out [ the toner ] within the development unit 
150 by friction by moderate churning etc. adheres to developing-roller 151 front face. And of an operation 
of the electric field which the development bias voltage given to the developing roller 151 and photo 
conductor drum 1 2 1 surface potential make, a toner adheres according to an electrostatic latent image, and a 
toner image is formed on the photo conductor drum 121. 

[0030] Therefore, the sheet 105 sent out to the image formation section 102 from the feed section 101 
mentioned above is sent into the imprint location between a photo conductor 121 and the imprint roller 122, 
and the toner image formed in photo conductor 121 front face is imprinted. That is, according to an 
operation of the electric field which the imprint electrical potential difference impressed to the imprint roller 
122 gives, the toner image on a photo conductor 121 is attracted electrically, and is imprinted by the sheet 
105. 

[0031] After this imprint, in photo conductor 121 front face, a non-imprinted toner remains, and it is 
removed by the cleaning unit 126 and collected. 

[0032] And it dissociates from a photo conductor 121 and the sheet 105 after an imprint is conveyed by the 
anchorage device 104. Then, moderate temperature and welding pressure are given by the heating roller 142 
kept at 10 times the pressurization roller 141 and more than 100. And it becomes the stabilized image for 
which the toner of a toner image dissolved and the sheet 105 was established. After this fixing, a sheet 105 
is conveyed with the conveyance rollers 106 and 107, and is discharged outside the plane. 
[0033] (1 St operation gestalt) In the image formation equipment constituted as mentioned above, when it 
operates at the tip of a sheet 105 to which especially the feed actuator 1 15 is sent out with the feed roller 1 12 
and which is fed with a feed way, according to the signal output which detects the condition by the photo 
sensor 1 16, the image formation actuation to the photo conductor 121 by the image formation section 121 is 
started. 

[0034] Then, feed of the following sheet is enabled before that, sheet spacing is shortened, and it enables it it 
not only to feed paper to the following sheet, but to perform sheet feed in the 1 st operation gestalt by this 
invention by the sheet back end*s passing the feed actuator 115, and detecting this condition by the above- 
mentioned photo sensor 116. Therefore, as shown in drawing 2, the rockable **** actuator 109 which 
constitutes the **** detection means for operating at the sheet tip to which paper is fed, and performing 
sheet detection is provided between the feed actuator 115 and the feed roller 112. Moreover, the feed 
actuator 1 15 constitutes the feed detection means fi-om an above-mentioned photo sensor 116. 
[0035] The slit levers 1 15a and 109a which intervene between the optical paths to which the above- 
mentioned feed actuator 1 15 and the **** actuator 109 have arranged luminescence and the photo detector 
of a photo sensor 1 1 6 are formed. 

[0036] A photo sensor 1 16 consists of phot interrupters. Therefore, fixed spacing was separated, the tooth- 
space section is provided so that the optical path which the light from a light emitting device receives to a 
photo detector may be formed, and luminescence and a photo detector are arranged on both sides of the 
tooth-space section. And as the above-mentioned optical path broken into this luminescence and photo 
detector is interrupted, the slit levers 109a and 1 15a of each actuators 109 and 115 mentioned above are 
arranged. 

[0037] Slit lever 1 15a interlocked with actuation (rocking) of the feed actuator 1 15 is an actuator and really 
cast, prepares slit section 1 15b downward, and rotates to coincidence centering on the revolving shaft of the 
feed actuator 1 15. Moreover, slit lever 109a is supported pivotable in the lower part of the **** actuator 
109, it moves to a longitudinal direction according to rotation of the **** actuator 109, and slit section 109b 
is formed in the migration direction, 

[0038] The slit sections 1 15b and 109b of each above-mentioned slit levers 1 15a and 109a are formed so 
that the optical path of the above-mentioned photo sensor 116 may not be covered, they do not counter an 
optical path in the condition that a feed actuator and a **** actuator do not operate, but, therefore, cover this 
optical path with a lever. Thereby, the light-receiving signal of a photo sensor 1 16 is not outputted. And in 
the condition of being fed with the feed way 118 where the sheet arranges the feed actuator 115 and the 
**** actuator 109, if both operate to coincidence, the slit sections 1 15b and 109b will counter an optical 
path, and a light-receiving signal will be outputted from a photo sensor 116. 

[0039] The point is prepared so that it may be located in the feed way (1 18) of a sheet 105, and the above- 
mentioned actuator 109 and the actuator 1 15 are arranged in the condition of having projected from 
puncturing formed in some guides 118 which constitute the above-mentioned feed way (1 18). and the 
supporter with which the shaft of an actuator 109 and an actuator 1 15 is prepared in the lower part of the 
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above-mentioned conveyance guide 118 — its **** — it is supported pivotable. 

[0040] Therefore, in the condition that both the feed actuator 1 15 and the **** actuator 109 are operating, 
when the optical path of a photo sensor 1 16 is open for free passage, a light-receiving signal is outputted and 
sheet 105 tip operates the feed actuator 1 15, the start signal for making image formation actuation start as 
usual can be acquired from the above-mentioned photo sensor 116. 

[0041] And after the sheet back end passes the **** actuator 109, slit lever 109a covers the optical path of a 
photo sensor 1 16. Thereby, a photo sensor 1 16 can output the pickup signal with which feed actuation of the 
feed roller 1 12 is started [ want / to make it ], in order that the sheet back end will output the signal which 
shows that it passed through the location of the **** actuator 109 and may start feed of the following sheet 
105 to this timing. By this, sheet spacing can be shortened, a result which can make [ many ] ****** per 
unit time amount is brought, and it can image formation speed up substantially. 

[0042] And according to the 1st operation gestalt by this invention, the **** actuator 109 is only separately 
arranged between the feed actuator 1 15 and the feed roller 112, and, naturally, cost reduction can be made 
possible by having made it make a photo sensor 1 1 6 use also [ detection / of the feed actuator 1 1 5 / of 
operation ] moreover. 

[0043] Especially dra^ying 4 is drawing for explaining the feed timing concerning this invention. An A point 
The tip of a medium tray 108, the tip of the sheet 105 set. The detection starting position where a B point 
detects the sheet tip of the **** actuator 109 (starting position of operation). The back end detection 
location where C point detects sheet back end passage of the **** actuator 109 (termination location of 
operation), The detection starting position (starting position of operation) where D point detects the sheet tip 
of the feed actuator 115, and E points are back end detection locations (termination location of operation) 
which detect sheet back end passage of the feed actuator 115. 

[0044] Here, the broken line shows the condition that each actuators 115 and 109 have detected the sheet 
105. Therefore, the range (actuation range) which operates with the sheet with which it is fed with the **** 
actuator 109 is shown between B-C. And if it is fed with the next sheet tip while the sheet back end is fed 
with between B-C, the sheet tip cannot be detected but the actuation range will serve as a hysteresis of this 
actuator 109. 

[0045] Moreover, the actuation range of an actuator 1 15 serves as D-E. Therefore, if it is fed with the next 
sheet tip when the sheet back end is fed with between the D-E, it will become impossible to detect the next 
sheet tip, and the actuation range will serve as a hysteresis of this actuator 115. 

[0046] In drawing 4 , the feed roller 112 drives in response to the pickup signal based on the formation 
initiation command of an image, and if the send of the sheet 105 loaded into the form tray 108 is performed, 
as this sheet 105 makes the **** actuator 109 and the feed actuator 115 operate sequentially by selling a 
sheet 1 05 by the friction member 1 1 3 (rocking) and the sheet 105 of the 1st sheet shows each actuator with a 

broken line, it is located. 

[0047] The interior of equipment is fed with the sheet 105 of the 1st sheet, and if the back end detection 
location;C point which detects sheet back end passage of the **** actuator 109 is passed, slit lever 109a of 
the **** actuator 109 will return to the location shown as the continuous line in drawing 1 . And if the back 
end of a sheet 105 passes the sheet back end detection location;E point of the feed actuator 1 15, the feed 
actuator 1 15 will return to the condition which shows drawing 1 as a continuous line. 
[0048] Then, based on actuation of each actuator, the physical relationship of a sheet, especially a detection 
condition, the pickup actuation which sends out the following sheet 105 is explained to a detail using the 
timing diagram shown in drawin g 5 . In this explanation of operation, it explains including drawing 4 . 
[0049] First, in the timing diagram of drawing 5 (a), the first sheet of the 1st sheet is sent out because a 
pickup signal is outputted based on the command of image formation initiation as mentioned above, and 
answer this and the feed roller 1 12 rotates. As rotation drive time amount of this feed roller 1 12, from the 
time amount attained to the pressure-welding location of a photo conductor 121 and the imprint roller 122, a 
sheet tip is set up for a long time somewhat, and is as explained previously. The sheet of the 1 st sheet is fed 
with between A-B by actuation of the feed roller 112, and the **** actuator 109 is operated first. Although 
it starts in a timing diagram and that operating state is shown in the condition, a photo sensor 1 16 does not 
output the signal which detects a sheet tip by this actuation. 

[0050] And if the sheet tip of the 1 st sheet is fed with between B-C next and D point is passed further, 
actuation of the feed actuator 115 begins and the operating state is similarly indicated to be the standup 
condition of the previous actuator 109. Since the slit sections 109b and 1 15b of the slit levers 109a and 1 15a 
of each actuators 109 and 1 15 are located in the optical path of a photo sensor 1 16 at this time, a light- 
receiving signal is outputted, and a tip detection signal (refer to wave-like standup signal / sensor output) is 
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outputted from a photo sensor 1 16 noting that a sheet tip arrives at the location of the feed actuator 115. This 
detection signal can be answered and the signal with which the image formation to a photo conductor 121 
directs initiation can be acquired. 

[0051] On the other hand, if the back end of the sheet 1 15 of the 1st sheet passes back end detection 
location;C of the **** actuator 109, this actuator 109 will return to the original location. Therefore, an 
optical path is shaded in the non-slit section of slit lever 109a of the **** actuator 109, and a photo sensor 
116 outputs the signal non-receiving light. That is, it becomes the signal which detected the sheet back end 
with outputting the signal which falls from a light-receiving condition to the condition of not receiving light. 
This signal is answered, a pickup (Pick Up) signal is outputted, and the actuation whose feed roller 1 12 
feeds with the following sheet is started. Also in feed of this following sheet 105, by actuation mentioned 
above, when that tip reaches the feed actuator 115, the indication signal which the image formation by the 
following sheet makes start can be certainly acquired with the standup signal of the tip detection from a 
photo sensor 116 being outputted. 

[0052] The timing diagram of the explanation mentioned above, especially dr aw ing 5 (a) is actuation in the 
condition of the following sheet following and rotating when an operation of the feed roller 112, especially a 
sheet are sent, and especially the following sheet 105 being located between A-B in the condition of drawing 
3 which took and carried out delivery of the following sheet, and not operating the **** actuator 109. 
Therefore, as for the sheet 105 following a previous sheet, sheet feed is performed spacing between A-C at 
the maximum at least. By the former, sheet feed will especially be performed spacing between A-E. 
[0053] Moreover, the timing diagram of drawing 5 (b) shows timing when companion delivery of the 
following sheet 105 occurs within the limits of for example, between B-D by feed of the previous sheet 
mentioned above. In this case, it is the same till the time of being fed with the previous sheet 105 and that tip 
being detected. However, even if the back end of the previous sheet 105 passes C point, the **** actuator 
109 maintains the operating state which detects a sheet with the following sheet 105, without returning to 
the original location. Therefore, even if the sheet back end passes termination location;C of the **** 
actuator 109 of operation, a back end detection signal is not outputted from a photo sensor 116. 
[0054] And when the back end of the previous sheet 105 passes back end detection location;E of the feed 
actuator 1 15, a photo sensor 1 1 6 outputs the signal which brings down the output. That is, the sheet back 
end outputs the back end detection signal which passed the feed actuator 1 15, and the pickup signal which 
answers this and performs the next sheet feed is outputted. 

[0055] Especially in this actuation, although the next sheet feed is started by the sheet back end detection by 
the feed actuator 115, the following sheet is feed initiation in the condition of having been located between 
B-C by companion delivery at the time of feed of a previous sheet. Therefore, spacing at the previous sheet 
back end and the next tip of a sheet is not between A-E at the maximum, and turns into spacing between B-E 
at the maximum at least. 

[0056] As explained above, even if the following sheet takes and delivery is carried out with the previous 
sheet, he can understand that sheet spacing is max, becomes between A-C or between B-E, and can shorten 
sheet spacing. And by setting up suitably the distance (actuation range) from a continuous line to a broken- 
line location in the hysteresis of operating state, i.e., drawing 4 , with the arrangement location of the **** 
actuator 1 09, and passage of a sheet, between above-mentioned A-C and B-E can be made the same, and it 
becomes possible to make sheet spacing regularity within the same limits. 

[0057] Moreover, in this invention, a motion of two slit levers, the **** actuator 109 mentioned above by 
the photo sensor 1 16 and the feed actuator 1 15, can be detected, and the configuration is explained. This 
shortens the protection-from-light section of the optical path which makes small width of face (width of face 
in the rotation direction of an actuator 1 15) of slit section 1 15b of slit lever 1 15a of an actuator 115, for 
example, a feed actuator, as while shows drawing 1 , and adjoins it. That is, when the feed actuator 115 
rotates according to feed of a sheet to the location shown with a broken line from the location of a 
continuous line (migration), slit section 1 15b is first located in the optical path of a photo sensor 116, and 
the protection-from-light section is located, still more finally the protection-from-light section passes the 
above-mentioned optical path, and it is made for the slit lever 1 1 5a itself to stray off an optical path. 
[0058] Thus, if it sets, the wave in the timing diagram shown in drawing 6 can be acquired. Here, the 
condition that slit 1 15b, protection-from-light section, and slit lever 1 15a separates from the optical path of a 
photo sensor 1 16 is shown so that actuation of the feed actuator 115 may be shown. When it continues in an 
instant and a signal is outputted by this by the output wave from a photo sensor 1 16 (starting), it can 
recognize easily the tip detection condition of the sheet by the feed actuator 115, and having detected the 
sheet back end with the feed actuator 115, when a signal was outputted succeeding the instant by falling. 
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[0059] Moreover, in the **** actuator 109, by the output wave from a photo sensor 1 16, at the time of a 
standup and falling, if it is an independent output state, it can know performing the tip of a sheet, and back 
end detection. 

[0060] Then, also in drawin g 6 (a) and the timing diagram of (b), the condition of existing the condition that 
a sheet tip exists between A-B, between B-C in drawing 6 R> 6 (a) like the timing chart of drawing 5 in the 
condition that the following sheet took by feed of a previous sheet, and delivery was carried out is shown in 
drawing 6 (b). 

[0061] In above-mentioned drawing 6 (a), the output of the pickup signal which makes the send of the 
following sheet start is the timing which had answered the sheet back end detection by the **** actuator 109 
by the photo sensor 116, and the output of the pickup signal of the following sheet by drawing 6 (b) is the 
timing which answered the sheet back end detection by the feed actuator 1 1 5 by the photo sensor 1 1 6. In 
this case, image formation actuation will be started by the signal according to the sheet tip detection by the 
feed actuator 115. 

[0062] Here, as mentioned above, the standup of the output by the photo sensor 1 16 is answered, a pickup 
signal is outputted, but since these recognize the sheet back end detection by the feed actuator 115, and the 
sheet back end detection by the **** actuator 109, they become possible [ carrying out separate control to 

the signal of the **** according to an output ]. 

[0063] That is, since **** and a pickup signal are outputted to drawing .6 (a), waiting (Wait) time amount 
has been established. This is also because the hysteresis of the feed actuator 1 15 is larger than the hysteresis 
of the **** actuator 109, That is, in dra\ving 4 , the above-mentioned hysteresis is the actuation range which 
can detect feed of a sheet with the actuator 109 which is the distance between B-C in the operating state 
from the continuous line of the actuator 109 to the location of a broken line. Moreover, it is the 
distance between D-E which is the actuation range from the continuous line of the feed actuator 1 1 5 to a 
broken line similarly, and this serves as a hysteresis. 

[0064] In then, the condition that the tip of the sheet 105 of companion delivery when the hysteresis of the 
feed actuator 1 15 is larger than the hysteresis of the **** actuator 109, as it indicates to drawing_3 that 
mentioned above exists between A-B the previous sheet back end ~ back end detection location [ of the 
**** actuator 109 ]; — when a feed roller is driven with the output when passing C, the following sheet may 
reach between D-E, by the time the previous sheet back end passes [ the tip ] back end detection location;E 
of the feed actuator 115 The feed actuator 115 will be in the condition that tip detection of the following 
sheet cannot be performed, and in order to make image fonnation actuation start, it becomes impossible 
thereby, to output an indication signal. 

[0065] In order to avoid such a situation, in the conditions of drawing 6 (a), the Wait time amount 
(predetermined time) by which the next sheet tip is not sent in between D-E as a signal which falls by sheet 
back end detection by the photo sensor 116, and answers actuation by the **** actuator 109 in a signal as 
shown in drawing is established, and a pickup signal is outputted. Thereby, it becomes possible to ensure the 
next sheet tip detection after previous sheet back end passage. 

[0066] In addition, in the timing diagram shown in drawin g 5 , the hysteresis of the **** actuator 109 and 
the feed actuator 1 15 is the case that the **** actuator 109 is larger, and, in such a case, it is not necessary 
to establish Wait time amount which was mentioned above. That is, the previous sheet back end passes E 
points of the feed actuator 115, and this feed actuator 1 15 is for not carrying out the others of the next sheet 
tip to D point until it returns to D point which is a position in readiness. 

[0067] (2nd operation gestalt) He is trying for the sheet 105 with which it is fed with the feed roller 1 12 to 
detect that acquired the tip detection signal from the photo sensor 1 16, formed the **** actuator 109 
between the above-mentioned actuator 115 and the feed roller 112, and the sheet back end passed to the 
above-mentioned photo sensor 1 16 by reaching the feed actuator 1 15 in the operation gestalt by the above 
configuration, 

[0068] As especially shown in drawing 2 , as image formation equipment was sent in, it provides the sheet 
105 to the imprint location with the feed roller 112, and a means to perform sheet conveyance between them 
is not established. Therefore, the sheet tip detection by the feed actuator 1 1 5 is answered, and it is made to 
direct image formation initiation. 

[0069] And he arranges between the above of the **** actuator 109, and is trying to detect actuation of an 
actuator using the feed actuator 1 1 5 and the common optical sensor 1 16 in order to shorten sheet spacing, 
[0070] On the other hand, in this operation gestalt, the sheet feed control in the case of preparing a photo 
sensor according to an individual in each actuator is explained below, without carrying out a photo sensor 
1 1 6 in common. 
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[0071] Drawing 7 shows the condition of arranging the **** actuator 109 between the feed actuator 1 15 and 
the feed roller 1 12. Then, the photo sensor 119 for detecting the condition of answering the sheet fed with 
the location of the **** actuator 109, and rocking is formed, the **** detection means (copy paper sensor) 
is constituted, and in the feed actuator 1 15, a photo sensor 1 16 is formed and the feed detection means (feed 
sensor) is constituted. 

[0072] It is placed between each optical paths of the above-mentioned photo sensors 1 16 and 1 19 by slit 
lever 1 15a which formed the slit section of the feed actuator 115, respectively, and slit lever 109a in which 
the slit section of the **** actuator 109 was formed. Therefore, each photo sensors 1 16 and 1 19 will output 
the detection output signal at the time of rocking according to feed of the sheet of the feed actuator 1 1 5 and 
the **** actuator 109. 

[0073] The feed actuation by this configuration is explained according to the timing diagram in drawing 8 
and drawing 9 . Moreover, as shown in drawing_4 , the feed condition of a sheet is explained to reference. 
[0074] First, in drawing 8 , the case where it exists between the condition that sheet 105 tip by companion 
delivery exists between A-B of drawing 4 , and B-C is explained. So, it falls and a signal is answered, and 
when the tip of the sheet 105 in drawing 8 (a) takes and it exists between A-B by delivery, since [ which 
feeds with the following sheet ] the back end of the sheet with which it was fed previously was detected by 
the **** sensor by passing location;C of the **** actuator 109, the pickup signal which should drive the 
feed roller 1 12 is outputted. 

[0075] Moreover, in drawing„8 (b), even if it passes the **** actuator 109 whose sheet back end with which 
it is previously fed in the condition that the sheet tip for feeding a degree has stopped between B-C is a **** 
sensor, since the next sheet tip is in B-C, a detecting signal is not outputted by the **** sensor. Therefore, a 
pickup signal is not outputted that the feed roller 1 1 2 should be driven. 

[0076] Then, if the previous sheet back end passes back end detection location;E of the feed actuator 1 1 5 of 
a feed sensor, this sensor will output a sheet back end detection signal. This output is answered and the 
pickup signal which should drive the feed roller 1 12 is outputted. 

[0077] As mentioned above, also in this operation gestalt, spacing between A-C or between B-E can 
perform feed control for spacing of a sheet at the maximum at least like the 1 st operation gestalt. Therefore, 
even if it can shorten feed spacing of a sheet and therefore does not gather the image formation rate to a 
photo conductor 121 compared with what feeds with a sheet between A-E by the max by the former, the 
amount which **** to per unit time amoimt can be increased, and image formation can be accelerated 
substantially. 

[0078] And in order to make the same between A-C or between B-E, thereby, sheet feed spacing can be 
fixed within the limits of both same spacing that what is necessary is just to set up suitably including the 
hysteresis of the feed actuator 1 15 and the **** actuator 109 etc. 

[0079] In the timing diagram shown especially in drawing_8 , the hysteresis by each sensor is a case that the 
**** sensor (copy paper actuator 109) is the same as a feed sensor (feed actuator 1 15), or large. However, 
when this hysteresis of the feed sensor is larger than a **** sensor, the situation which the next sheet tip 
cannot detect by the feed sensor as explained in drawing 6 arises. 

[0080] Without making the pickup signal for making it feed with the following sheet output, in order to 
cancel above-mentioned fault, when the previous sheet back end is detected by the **** sensor, as shown in 
drawing 9 (a), predetermined time standby (Wait) is carried out and a pickup signal is outputted. In addition, 
since the sheet back end detection signal of the point by the feed sensor is answered like drawing_8 (b) and a 
pickup signal is outputted when the next sheet tip is located between B-C of drawin g 4 by companion 
delivery, the situation where the next sheet tip is undetectable by the feed sensor is not produced regardless 
of a hysteresis. 

[0081] (Another expansion) Unlike slit lever 1 15a really cast by the feed actuator 115, about slit lever 109a 
prepared in the **** actuator 109 as shown especially in drawing 1 , it is prepared in the actuator 109 
pivotable. 

[0082] And it connects with the control circuit substrate 117 which performs initiation control for drive 
control of the feed roller 112 mentioned above and the image formation of the image formation section 102, 
and motion control directly electrically, and the photo sensor 1 16 is in the fixed condition. Therefore, it is 
necessary to make slit lever 109a placed between the tooth-space sections of a photo sensor 116. However, 
** by which slit lever 109a is prepared in the actuator 109 pivotable, and its mediation activity become 
troublesome. Therefore, the specification-part material which regulates rotation of slit lever 109a in the 
lower part of an actuator 109 is prepared. 

[0083] This shows the example to drawing 10 and has prepared specification-part 109c which regulates the 
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rotation to a counterclockwise rotation in drawing as shown in drawin g 10 (a) in the lower part of an 
actuator 109. Therefore, rotation beyond it is regulated in the location where the edge of slit lever 109a 
contacted specification-part 109c. It can be easily placed between the tooth-space section of the photo sensor 
1 16 shown in drawing 10 (b) in this condition. 

[0084] Moreover, location regulation of the slit lever 109a is carried out in the condition of having been 
placed between the tooth-space section of a photo sensor 1 16, at the time of conveyance of image formation 
equipment. Location regulation of this is carried out in the condition which clockwise rotation is regulated 
in the part of revolving-shaft 1 15c of the feed actuator 115, and shows with a broken line as shown in 
drawing 10 (b). Thereby, slit lever 109a does not rotate clockwise and it does not break away from the 
tooth-space section of a photo sensor 1 16. As [ secede / rotation of slit lever 109a to a counterclockwise 
rotation is regulated by pars-basilaris-ossis-occipitalis 1 16a of the tooth-space section of a photo sensor 1 16, 
and / and / from a photo sensor 116/ from it / this slit lever 109a ] 
[0085] 

[Effect of the Invention] According to the sheet feeding device by this invention, feed control can be carried 
out at intervals of the sheet not more than it not at sheet spacing from a feed part to a feed detection means 
but at a usual state. Therefore, the rate for image formation can be improved substantially by this. 
[0086] Moreover, since sheet spacing can be shortened only by forming the actuator which answers the 
sheet with which it is fed between a feed detection means and a feed part as shares a part of member which 
constitutes a feed detection means, and is rocked, it does not become cost quantity in order to shorten sheet 
spacing, 

[0087] Moreover, by setting up suitably the size of the actuation range by the feed detection means, even if 
it establishes a means to detect the feed condition of a sheet, between a feed detection means and the feed 
section, detection of a sheet can be ensured, the fault that a sheet tip etc. is undetectable is avoided and feed 
control by positive sheet detection can be performed. 

[Translation done.] 
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* NOTICES * 

JPO and NCXPl are not responsible for any 
damages caused by tlie use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[ Drawing 2] 




[Drawing. 3] 
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-5f^«i*giai;os<K:3£bT*3mi, ansio^nfc^^c 

[0 0 191 -e-bx, ±a!bfc->-hojiiombM^$ij 
WfciiViT. ±titi&mt!si^m\z^^->-h^m^-ri> 

fPidSgffl*^ ±IBa,ffi«l»^IS:{Cct-5 h S:«l»T-5 
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-«ct 0 m^^F^I^ o Ti^M □ - 7 IC cfc S 21 0 tB b 
[0 0 2 0] 

fi)c^BO^«f® fit * »f ® BT S . 
[0 0 2 1] S-r, 0 2tCtiViT®^fe}^J«SB©^#:W 

[0 0 2 2] ±^l'—^Zf>}>iS'\t.. *5!B^»CctS->- 

bis^m^m^m^-r^^mm i o i . mmj^^s.^ i o 

2 . l^-- !f ^alE3l5 10 3, ^Zf^mmS 1 0 4 bT 

0 2ic->-hi 0 5* itt-rosiomrfe^T*^, 

[0 0 2 3] li^JgfiKgSl 0 2tt, !f^*@Pl 0 3 20 
fCj:oTfiSlt$tl-55ie#1fffllC*Si;T!a53tfltH7Al 2 

-<fe*±5Ebfci^iffigEl 0 l«tO*&2ISnT<S->-h 

1 0 5±(ce3fr-5. 

to 0 2 41 i^m^mi 0 4tt, e^gfco->-M o 5 
±\zm^-^nrzh±-mm^^m-^-^^, -e-w^. 
M 0 5H, 1 0 0 7 iz^^y^j > 

^^gcfcs^asti*. BP-^, ffliffii 0 5\tmm^i 0 1 
ens. 30 

[0 0 2 5] ^Z-X. I^m^l 0 1 tC-fe-;/ h$nfc->- 

i&iSo-7i 1 2, h^)-stffloi*»ai5« 

113. JniffiA*^ 114 ©f^fflfc J: 0 . 1 i^c-r-om K> W 

nfc->- M 0 5 hiftftisff p-t >+h*«ij*-r 
5iii«Rj:^i^aE7i^5^x-:S' 1 0 9. 1 1 s^m-rt. 
*aofflSE^tt7tis-fe>-y-i 1 6{cT. -?-oif^{c»c? 

[0 0 2 6] #{C±^Ufci^)ltt7i'5^X-5' 1 1 SOlft 
fPtCj;f3Si&^ns±8B7te^-fe>-y-l 1 6*^e.O«^S: 
SdPlHlK (S«) 1 1 T'xtMD, :inic:J:0*JiaiiB» 

1 1 mmm^^l'-1f^itul 0 scoi^—tfy'r 

t<Drzet>. 1^— tf^l 3 4«, ®5t<*:l 2 l®tt;& 
iRUC^^-r^ditCiliS. 50 
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[0 0 2 71 l^-- »f^''-f:r-H5!)ta.-.y h 1 3 ijS^e, 
fiSitStlitU'— tf^tl 3 4H. Slt5 5-13 5, 13 
6. 1 3 7 i:ft-LX. mmJ^^^l 0 2\ZiHf^^^i^ 

1 2 ItCMitSn-S. tf^l3 4»i, ± 

EftoaiiHiKi 1 7*>e.©.#,iT/iK«*ro«a*»{c, 

jt^K^Ai 2 i±jcaj?wic@^-r-5). 

[0 0 2 8] figoT, ±fBl/— tf^l 3 4<t 0. fib^ 
m8i5*tl 2 3tcJ:r3i^-fc««sn^^7t*^l 2 1 «S 
a*?WtC««$-li-. ®Jt*»:K7Al 2 l±fc 

[0 0 2 9] mmtz^-^n^ h-r-itmm^mi 

2 4 Jci5tt'2)S«^:::y M 5 0 Jc^Slsnxi-iS. m 

h 1 5 ofHxm&ttm^mz^^mmiz^on 

S. ^UT> S»D-7l 5 1 tC-^A^nfc^ife/WT 

xmmxi^^^^^H^Ai 2 1 ^®tt^®f^ D ffi-rmif- 
ofpfflfcio, »mm»\zmcxh-f—t)mm\^. hi- 

[0 0 3 0] ^^x. ±mi'tz}^mmi 0 i^ommj^ 

JSEgfl 0 2tC2IOffi3n-5->— h 1 0 5«. ^^t^i 2 

1 122 tora<7)fE^«!:fnc2ioii*n«> 

ztx. m^^i 2 i^m\zm^-^nrzh-r-mm^m 
3?$n-5= oiD, e^^D-^ 1 2 2jcepipsnjte^ 

«K<D#X--&m^©f^ffltCj;D, ^)t<*:i 2 1 Ji®h:h 

[0 0 3 1] Z(D^^miZit. m^tt^l 2 1^®{C«. 

hi—^m^V, if ij-->i/:x-'y h 1 2 6 
J: D |^*niHlJR$ns. 
[0 0 3 2] -^-bT, M 0 5«. 

1 2 1 io^i-si^n. ^«^gi 0 4tcjR2i$ns. 
ciT, 1 4 iRim»-h«ic»fcnfct-h 

n-7 14 2 J::J:Oia^^fflSi:liPffi*i**-^>tSti 
^LT. h:^-iffl^^CD h:^— *«^<SL->- M 0 5 

0 5tt. J»2lP-7l 0 6, 1 0 7»CJ:0«}2l$nttl^ 

izmititsti^o 

[0 0 3 3] (^1 (Dmmmm) 6A±<D.t v \zm^-^n 
*<jt&iffin-7i 1 2fcTsibm$niiie3iK*it&si$nT 

J^fiKSB 12 1 tCJ:-5^^^ 12 1 's©iii^fe}Bi«i!if^*tH 
[0 0 3 4] -S-dT. *^?^{Cj;S^lCD|ligJ^li{C*J 
j:ot^tSIS:±ia7t^-tr>iJ-i 1 ^\zx^^-t^z.ii 
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ZiZf^b^^^lZ. J&«E7i'^X-^' 1 1 Si, *&«EP 

-5 1 1 2t<Dmiz. fi&m^n^'>-h^mzxW]ifL 
Ti'^x-^'i 1 5J4, ±i23t^-fe>-y-i 1 etri^as 

[0 0 3 5] ±ISi^tE7i^5^X-^ 1 1 5Rt/a«E7i7 

^jL-i' 1 0 9 tt. >t^-fe>-y- 116 
^*E^ib;t)tKPB^^c^^^E^nsxu «y hua- 1 1 s 

a&r^l 0 9 a*«S!:tt6nTt>a. 10 
[0 0 3 6] ^^-tr^iJ-l 1 6«. 7}>h-f >^'57'3'{C 

1 0 QJtrXl 1 5 U K Wt— 1 0 
9 aRlKl 1 5 a*«EgSnTti-5. 

[0 0 3 7] j^iffiTi^^^x-^' 1 1 5®i(if^ mm \Z 

iil!l-r-5;^U>y h W^-1 1 5 att, Ti'^^X— rS't— 20 
«:j«S$tlT*DT:3?[^JCX'J y hSSl 1 5 b*Ktt. 
j^iffiTi^^^X-^ 1 1 SOlHiefflS'tf'C^fCTI^BttClEliK 
f-S. ^ft7.^)y M^A*-1 0 9 a«. a«ETi7 5^x- 
^'l 0 9<DTgB«C^ViTlHieWtltC3tJt3nT43tl, il 
tftTCf'^X.—^ 1 0 9<D|5I(gtcjiSi;T£:&:*rrSlfCigPi6-r 
^fcCDT'S^T, :^U«;/ hSRl 0 9 b*<igPf!r:*|Slfc?g^ 

[0 0 3 8] ±tS#X U h UA- 1 1 5 aRt/1 0 9 
aOX'J y haCl 1 5 b. 10 9btt, ±l3?t^-fe>tJ- 

1 1 6tD7ti^SrjtKb;^Vi.kptrjgfig$nfcfe07?*-:3 30 
T, J&iffi7i'5^x-^'Rt/aiffi7i'5"x-^';5«i!jfPL;a: 
V»«ffifC*5ViT«; ^i^tC*fIfi]-e-r, ioTfe^tBSSU 

n-fcxjfiiR-rs. c nfc <k 0 ^^-fe >i*-i 1 eosjt 

1 1 SRtKjiaETi'^^X-^' 1 0 9SiBBLxTV>*$& 

tciif^ftlti. X'J y hSBl 1 5 bRtXl 0 9 bjStJtK 
\zfit[^L, Jt#-tr>-y-i 1 6J;OS3tM#**W:^;:Sn 
^. 

[0 0 3 9] iETi'^^X-^ 1 0 9Rr;7i75^x-5' 40 

1 1 5 tt, ^(D^mrn^. h 1 0 5 ©J&SISS ( 1 1 
8) frfiM-r-si'^tc^tt^nTtJD. ±tif^m^ (i 

1 8) ^m^-r^:ff< H 1 1 8©— gPfC}gfig;SnfcBi?L 
^ 1 0 91Bt.U79'^X.—S 1 1 5 ±l28»SI;«/'f 

HI 1 8<^»TgBic^tt^nTVi-53fcj$aB{c^-n-eTiHie 
[0 0 4 0] itjT. it&iffi7i7^x-^ 1 1 

7^'9-:^-9\ 0 9®M:J&*^l!if^bTVi^tt^lc*3Vi 
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U. M 0 5itSS*^l&j«7i'5^X-3' 1 1 5 *»f^ 

[0 0 4 11 -^-UT. >>-h«JS*«a«T:??x-a' 1 

0 9 ^aia Lfe^. 7s^)vY U A*- 10 9a «^^-fe > 

■y-1 1 6o>tKS:3ifficr-5. ;::nicj;o?t^-fe>-t}-i 1 

6tt. h^^TJ^aMTi'^^x-:? 1 0 9©fi:B$a 

¥<a«fra^fco©aiffiss*<Tf#«^ 

^. 

[0 0 4 2] L*^t). *%?qtCJ:S^l©||JS}^^{CJ: 
aiSTi'^^X-^' 1 0 9S8'J^«E7i'f^X-5' 

1 1 5 ii^SSD-^ 1 1 2 h<D'm\zmMt^fiVi'ri. L 
*^t>?t^-fe>+)-l 1 6 ^i^iKT:^9^X-^' 1 1 5cDi(jf^ 

[0 0 4 3] !Hf<w. 0 4«*%igiC*^*^^^J|£E^-1'5> 

^?&ift?^r'Sfc*<^>0-c$.o. A^ttj^aEM'-i' 10 8 

CD5tS8. -ty hSn^->- MO 5CD5fe«g, B.'iCfiaaE 
y^^^x-^' 1 0 9CD->-h5feSfSStttHf S«iftlMi6(a 

fi (Hifpias&ffie) . c^«aiffiTi^5^x-^' i o go) 
h^fflaja*«^ai-r-5«iS8«ifiifi[e («if^i^T(i 

g) , D^««&iKTi'^X-^'ll 5CD->-h5feSa£«^ 

^^x-i? 1 1 5 ©->- h^ssaja*iKW-rs^sa«i»ifi[ 

[0 0 4 4] dCT, «iStt#7'i'5^X-^' 1 1 5, 1 
0 9*<i^— M 0 S^i^mUTVi-SttffiSr^UTVi-S), 

tie^T, B-cppi«aiffiTi7^x-^' 1 0 9*is&j2i$n 

■r, •€-<^f^l!l^ffl*ifiE7i75^X-^' 1 0 90t;^7^'J -> 
[0 0 4 51 ^fc, Ti'^^X-^' 1 1 50fPI6*SHHD 

tefflT&^KTi'^x— ^' 1 1 5<Dt7,T-'J>^:^t35:«>. 
[0 0 4 6] ia4tC*3(.iT. iii^©JgfiK^$feJi^(rS< 
\dy^7y:fm^'S:^ifX^mci-y 1 1 2*iffii!j$ 

n, ffliffihu-f 1 0 sjcascsnitv—M 0 5ojio 

aU*fT^t, lt6cS©->-M 0 5tt^*SSB*Jl 1 3 

tc J; 0 h 1 0 5 d^^Ti-'tl. K->- h 1 0 5 «aiffiT 
i^f^x-^' 10 9, jJ&aSTi^^x-i' 1 1 5 =S:m'AWi^¥ 
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mm) 5 -a-. ^7i/^x.-^\mm-^^-r^o{z^m 

T-5. 

[0 0 4 7] lt{cSO->-M 0 SA^Sei^SSlCi^illS 

5«««im(2e: cj^'&mmr^ii. m^.y^'s-^-^ 

1 0 9 o;^ U «;/ h Wt— 1 0 9 a*<0 1 t*3tt^ll^T 
S^r^filCMS. ^LT, ->- M 0 5 O^SSBtS^ SSiffi 
7i7f^X-:J' 115 ®'>- h^sS^a^S : 'EM.^mk 
-rst, iteiffiTi7 5^x-3' 1 1 57&*01IZ^ViT^I8T? 

*r«sifcMs, 10 

[0 0 4 8] -f-ClT. 0 5»C^-r^-f A^'r-hSrfflVi 
flJ^^lcS^rftiT. h 1 0 5*2IDm-rtf«;/i' 

[0 0 4 9] *-r, 05 (a) ®3"f A^V-htC^Vi 

T, a?!J©itS:lo->-htt. ±i£U;tJ;5Jr|a«Jgj« 

ccDi^iffiD— 5 1 1 2oiiiteKi!i^rBTtb 20 

Ttt, 5fe»Ci!iB^UfcaO, v'-hifeSS^^^Jt^l^l 2 1 t 
12 2 i©JEi*fi[@'Ni:a-r5B*^^J;0^i!> 

fi<^^*nvi-5. *s«p-7 1 1 2©i!ifpjcio Its: 

-^^ 1 0 9*l!if^S-a-«. ■€-Oftf^ttfi8*3'<A^ir- 

J; D h5fe^*«feUi-r-5m#*)t^-t >-y- 1 1 6 ttffi 

[0 0 5 0] -t-UT, lt6:aoS^-h3fejS*<*»CB-C 

-9\ 1 5 0f!)f^*iMi!&b, ^©i!jf^t^SiS:5feCD7i'^ 
x-^- 1 0 9«)Sr-fe±75«0*^ffiii^»{C^UTVi-5. d 
01^, €-7i^5=-X— 5' 1 0 9 t 1 1 5®::^ 'J y h W^— 
1 0 9 aS,Df 1 1 5 aroX'J h-SBl 0 9 b. 115b 

di)t^-fe>-tJ-i 1 ero^t^jr^is-rsfc*. §7tft^3&* 
a*$n. ->-h5fe^*«i^iitt7i'5^x-i'i 1 5otee 

[0 0 5 1]-:;^, lt5tBC!)->-H 1 5©«SiB*^ a 

iSETi^^x-^' 1 0 9<D^^;^»e@ : c^£aia-rn 

KTi'f-x— rJ' 1 0 9j5^7c<^)e;Etc«!liT-5. 
fc*, ^^■t>^l 1 6«3tBS*<®iffi7i'5^X-:? 1 0 
9 (07. 'J y h Un— 10 9a Ol^;^ U y hSPfCTiS^t^ 

:/(Pick vp) mnt)^mt)-sn. !^mo-y 1 1 

2*t*©->-hS:*&3|-rsl!lf^*M*S-r«. Z:<n'A<D'> 50 
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-M 0 5<DJ&MC*5V»Tt>. ±^Ufci!jf^tCJ:0» ^ 

<D^m^!^f&7i/^J^-^l 1 5»C^bfc^,^T, 

•fe>-y-i 1 6t)^i^(D^^i^ai(DiLt>±*^<ofmt^ttiti^ 

(0 0 5 21 Jia!LfcUi?^, !^IC05 (a) <09^h.^ 
A'-htt. ^©v— hd^l&iffia-7 1 1 2cof^ffl. 

5*^A-BrB^lCfi[SL, aiffiT^5"X-^ 1 0 9S:i!lf^ 
{CigS<>'— M 0 5«. i>;i<i*>g;*:TA-C^1©FBl 

[0 0 5 3] -^tz. 05 (b) ©5'-1'jU^^-h«, ± 
^\^1t9t(D>'-V<O^W,Zi.^. :;^^:cD>'-h 1 0 5«ia 

->-h 1 0 5*<i^]ii$n, ■?-©5fe^j&<i^tB$n^B*,'*c* 

THI^— L*ib. 5feO->-M 0 50^Sg*t. 
C^SMiSbTfeaiKTi'^^X-^' 1 0 9tt7C®fiieiC 

M-5:it^<^^s:<7)->-h 1 0 5tCT->-h<&«^ta-rs» 

X-^' 1 0 9 0»;f^*§7^S : CSraigLTfe^ 

[0 0 5 4] -^-bT, 5feCD->- M 0 5 (^^^*ij^«ET 
i7 5^X-^ 1 1 SCD^^M^Hem ; ESrSilbrc^^ 

^^-t^-y-l 1 6tt-€-Offi:^?£ir-fe-(rtf«li#*m 
*-rS. ->-h«SS*<ifeJKTi^^X-3'l 1 5 

*ajibfc^«i^»«^*ai;'3b, cinfcf&^bT;*:© 

[0 0 5 5] C10l!lfPfC*5ViTtt, #»;ii^iKTi'5^X- 
1 1 5 tcJ:5'>- h«Sg«ffllc±b*o->- hi^SI** 

«g:*:-CA-EraT^<« ^3S:< i:t)S:*:TB-Era© 

[0 0 5 6] jJi±ittigb;itJ;5(c. :k<r>i^—Vlfi9t<Diy 

A-CF^X«B-EF^t;^0, V— hF5PS:S<T^^ 
^ttmm-ri^^Oo b*-"*), ffiiffiT^^^X-^' 1 0 9 

->>^, ■:pSi3 04»c:*Vimil*^e.lK«!|ieSTOigf!l 

(f^iiiieH) $-jgi:^^-r^j:t-c. ±t2A-cRr/B 

[0 0 5 7] Sfc*f6WtC*SliTtt. 5t^-fc>-y-l 1 6 
{CT±5Bbfea«ETi7 5^X-^' 1 0 9Rt^*&iffi7^5^x 
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1 1 5 cd;^ U -v h I^A*— 115a "J -y hg5 1 1 5 b 
©iji (Ti'^X-^' 1 1 5 W|Hll!j;^(fi]tC*3tt-5*i) ^'h 

m\z. mmzx'jyh^i 1 5 b*^*7t^-t:>t>-i 1 

Jt8l57j<±l2)t8S*aiabTX U h U/l- 1 1 5 a 10 
[0 0 5 8] dCDi^JCLTiittlS. 0 6 fCS^T^'-f A 

15 b, jffiTtgB-tUTXU >y h 115 atm^-t 

Ti'^^x-^l 1 5(ca:-S->-h®5t«^aH^^&. -5- 
LTi['5T**0lC.l:5mtCjeiggLTffi^*im:^^nS 20 

a U C i: IC®8!ST€r « . 
[0 0 5 9] aiSJTi'^X-^' 1 0 9 tCtSV^T 

[0 0 6 0] -^-CT. 06 (a) RW^ (b) O^'^fA^ 

6 (a) IC. B-CP.giC#«E-r-5<*iiS:0 6 (b) 

[0 0 6 1] ±^H6 (a) tC:teViT«. :k<Dz^—h<D 

-fc^-y-1 1 6l,ZXm^7i7^X.— ^i' 1 0 9tCj;-5->-h 
^««feait*SS:UTfca"f 5>i^TfeO. 06 (b) \Z 

■9-1 1 6\zxmm7i7^x.-i^ 1 1 5tCcks->-h^ia 
i^tii\zm'^hrz^^s.>ifx&^o ^(om-^. i^mTi7 40 

[0 0 6 2] czx. ±aiLfeJ:3fc. >t^-b>-y-i 1 
**<m*$n«js*> cn&ttise«S7>!'f"x-:5'i 1 SIC 

J;-5'>-h^m»*\ ilMTi'^^x-:^' 1 0 9»Ci;^ 

iztiifjizmvxm^o^mM^ff^z.t.t^'simt.'fs.^. 

[0 0 6 3] -3*0, 06 (a) JCiJTVi, hf-;'5'7<y 

zfs^imi]'ri>ni>i>\zw^ (wa i t) ^pasiattT 50 
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c:n«. i^iffi7i7^x-3' 1 1 5CDtX7^'j->;^ 
■dmWi7i''^x.-^ 1 0 9©tX-x«J->X<l;0:*c#Vi;t 
J6Tfc*-5. -tJ^O. 0 4tCiJV^T, ±i5tX5^'J ->;^ 
ttJ. SiETi'^^X-:? 1 0 9(r>Mm'^^i&m<D&.m^ 
T©afPttlitC*itt2. B - CPB■]®El8t-Cfe*Ti^f=•X- 
^ 1 0 9 k:T->- KO)l&M*«i»T#«f^ft«ggaT* 
^fe[M«l(CLTmTi7^X-^' 1 1 SO^i^Ti^S 

[0 0 6 4] -tClT. ±SEbfcJ:5lC«&iffi7i^5^x-^ 
1 1 50t;^5^U->X3i^ a^ETi^^X-^' 1 0 9©k 
Xx'J->;^J;0:*:irtitl^«c*si»T, 0 3 (cs^-rJ:^?^ 
]in2ID©->— M 0 5©5fei!Bd*A-BP^»C#«EUTli 
<5«!n?, 3fe«)->-h^^*«affi7';?5^X-3' 10 9® 

S>i:<D->-h«. ^®5feSg*n 3t©v'- h 
«Sg|**if&JHS7i^5^X-:? 1 1 5 ©^Si8«l»l€iB : E*a 

iS-r^^TJc, D-EPBi{cM-r'S«'&*«*s. cine J; 

[0 0 6 5] Cl©J;'5i^*M$rjfitt*:tJ6tC, 06 
(a) <D^mz^\^^X. ^^-fe^-ltl 1 6»c:J:S->-h 

^^i^mz^t:)sLt>Ti)^K>mmzis\,^x. mt&yi^'f-x. 

-3^ 1 0 9 CJ:«l!if^tCJS«F-r«m#4:LT, mz^-t 

T^viWa i t^r^^ im^mm) ^mfxifyi^yyzfm 

[0 0 6 6] ;^iJ, 0 5lC^-r^'-f A5^r-hfc*5l'iT 
«. aiffi7i7 5^x-^' 10 9 tJ&SETi'^^X-^' 1 1 5 

tobX7=-U ->;!^**. mm,7i7^x.'-3^ i o 9 
h«SS*«*&«ETi'5^x-^' 1 1 SOEj^SraSb, 

m7i7'^x.-^ 1 1 stt#t8^a-efe«D/^c«!i»-r-5 

ST'. 'A<D->-hifcM\tT>A\zmt^z.titt3i\f^itii>X 

[0 0 6 7] i'mzoimi&mm) sk±(nmmzji^m& 

jgSilcfeViTtt, *&iBED-7i 1 2trT$&2l$ns->- 
M 0 5 fi. $&«Ti^5^X-^' 1 1 5 d fC, 

is,7i;^y.-9 115 t»&iffip-7 112 t©rafcai» 

7^J-:s.-9 1 0 9*^tt« ±t2?te^-tr>-9-l 1 6 to 
- h'#«*<ajlbfc©S:^»t--5 J: ^ I- bTl^iS. 
[0 0 6 8] 0 2 {C^f J: ^ ICili^J^^I^Stt, 

112 tc:T->- h 1 0 5 *te3?fi[«*T2IO 

^SSHittTVi^Vi. -^-wfcai. *&tE7i'5=^x— ^' 1 i 
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[0 0 6 9] ^LT, '>-hmmimmr^sm-c. m 

-^^ 1 1 5 t^m<D^^-il>-*)r 116 *fflV»T. 
[0 0 7 0] cnC*fL. dCDHMJ^^ICtSV^Ttt. i/t 

S'>-M&MliWiapir^v»TJJtT{ciftW-rs. lo 

[0 0 7 1] 0 7«, S&)ffi7i75^X-3' 1 1 5 ti^iffiD 

-7 1 1 2ii<Dm\zmfs.7i7=f-x.-if 1 0 9$ffiabT 

Vi^.«fil«S^-r. •5-J:TaJH7i'5^X-3' 1 0 9©e« 

fc«)©?t^-b>-y-i 1 9?&^{t. asE^^^s: (ffiM-fe 

>-9-) *«lJ6KLTi3 0, iZti^i»7i7 5^X-:S' 1 1 5 

feiiTtt. y£^-t>-y-i 1 &^imxi^mjiSt^^wt (i& 

[0 0 7 2] ±ffi^#-lr>-tM 1 6BlO:i 1 9 ©#7t]K 
{Ctt, -t-n-eniteiffiTi^^^X-^ 1 1 5(DX'J y hgB^£ 20 
}gJ«U/t;^'J-;/ hUA— 1 1 5 a, MiffiTi^^X— 1 
0 9 OX 'J <y hgSSrJgfiKUfc;^ 'J h WS'- 1 0 9 a*i 

^ff^E^tiTv^s. tigoT, #^#-fe>-9-i 1 eRyfi 1 

9tt, i^«£E7i'5^X-5' 1 1 5RytaJffi75'5^X-^ 1 

[0 0 7 3] :i(Dmmz^^^f&Wi^^m8'SLXs^9\z 
^n^b^-i h,^\-h\zm.'Dxmmr^. 04 

[0 0 7 4] S-r, HSfC^fel-iT. ]gtl3iO{CcfcS->- 30 
MO 5$fe^*^*04WA-BF^{C#«ET-5<^liB:C^B- 

( a ) \z^n^ h 1 0 5 <D9iMifimnm. tJ a 

aiSE7;^5^x-^ 10 9 ©fi[B : csaiaT^ct 
T. aiffi-fe>-y-tcT«i^5isnfcS:%T*tDm#{c^s§ix 

[0 0 7 5] ^£.tL. 08 (b) fctJviT. ;^c^r^S2lT■5 

T. 5fetCi6&2ISnTI/i«->-h^«*taiffi-b>-y-Tib-5 
aiffi7i'5^X-^' 1 0 9 SraiabTtj. JJcOv'- h5tSS 

*^B-c{c*-5i/s:j&, i^affi^*aiffi-b>-ti-{cTttj;^-r 

< bT.y i'7'y:/ft#»m^>sn;^Vi. 
[0 0 7 6] ^O^. 5feOv'-h^i®A<»S)ffi-fc>-9-Oi^ 

m7i7^ji-^ 1 1 sw^^B^ftifie ; ESra^-rn 

:^ICf&^LT. ie&iffiD-7l 1 2$ffiSi-r'<^t?yi7 7 
•yy«^*im:^sns. 50 
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[0 0 7 7] &i±<Dj:3\z. z(Dmmmmnz^\f^xi>. 

mi(D^mmmmmiz, ->-hoHRiSr. '>u<ii^m 
iz-^A-cm$>^^^\i. B - E m<ommizj^ on&mmm 

BS€-@i^T#, ct^T^3t**^l 2 I'vOiii^JgBlcilS* 

±im<xh. m&.mm^rzK)\zmissir^m^m±x 

[0 0 7 8] bjjit). A-Cia. XHB-ErplSI^— »C 
-r-5>i:J6»C. #&iBE75'g^X-^ 1 1 5 Rt/a)ffi7i7 5^x 

1 0 9<otx5"'j ->-x^&#«e)TjSi:^^t-n«J: 

[0 0 7 9] #C08»C^T^'-f A^I'-hJCtJV^T 

7i'5^x-^'l 0 9) o;^*<$&iffi-fe>-tl- (iteiffi7;5'5^x 
-^115) i:ra-fcb<tt:^C#Vi«^T*S. b*» 
L. ;io3kX7^'J v-x^on jS&iSE-fe>-tJ-co^*ta«E-fe>-y- 

m6\zis^^xwimv^^^\z'A<D 
[0 0 8 01 ±m(D^M^^mm-r^ftii>\z. 09 

(a) {cs^-rJ;plcaM-b>-tMcT5fe©->-h^i®*:K 

ssiiyftmj^x. ^^cov'-h«:*&2is-a-sfcje>oeyi^7 

y:/(i^*lli:t>$-a-«it35;<, 3f^l^H#«l (Wa 1 

t) Lxi^-yi/Tyzfrn^^mtir^. ^*5. isnito 

\z^r)^^a)iy-h9cm^, 04<DB-craic^®-r^« 
^fC*3ViT«. 08 (b) tmmz^f&±.>-*)-izj:^9c 

ij-^n^fztb. :k<Dzy-\'9c^t:i^m-^>^\zxm^x 

€r;5: t v^o t X 5^ 'J ->X CH^;»&: < ^ UTi 

[0 0 8 1] (SiJWSM) #li0 1 \z^T<t: 5 »caiffi7 
^^X-i' 1 0 9\ZWt\^^tl^7.Uy hU/-i—l 0 9a 
(C^ViXtt. «&aE7i7 5^X-^' 1 1 5tC-«:figMSnfe. 
X U h UA- 115 a t I3|g^ieitC7i^5^X 
-^^ 1 0 9»r^fte.nTVi^. 

[0 0 8 2] ^UT. ^^•k>-y-i 1 6«. ±ieL^c$& 
SEP-^ 1 1 2 w®;»$iJffli&OJ@i»Jg^ffi 10 2 

1 1 7 tcB^mmWtc^iBg^n, HS«®a:;>5:oTVi 

'J y h UA- 10 9a \t,7{7=^y.-i> 109 fCliie^tg 

(c^lt?.nTViS*, '^(D:f^tE^miimm\z1s.^, ^<D 
fttb. 7 5^X— ^ 10 9 OTSSltX U h UA— 1 0 

[0 0 8 3] zn\t. 01 OJr-€-<D— «f!l*^LT*SO, 
010 (a) \Z7ip-tj;:o\zm\zi5\^^X&mWr:^\^^co]si 
gS:«*iJ-rsM*iJffl 1 0 9 c«:. 7i^5^X-5' 10 9® 



( 9 ) 

IS 

Tffl5{CiS:itTti«. m-DX, X>J y h UA- 10 9a© 

mmmmmi o 9 c izmmi^ft&sx, -^-nuAioni 
m-A^mm^ri. c:©*?st0io (b) \z^-r^^±> 

[0 0 8 4] Sfe, i®^Jgfi!t^B©il«i^fr*iV»T, X 
>J y h UA- 1 0 9 a tt, 3t^-fe>ii- 116 (07.^-7, 

mziftE^nrz^mx&mmm-^n?>o cntt. s i o 

(b) tC^-r<fcp»C$&«E7i'^x-^ 1 1 5(D|Hie*llil 

15c (D®»izxmn:fjfii<^mW}i)mM^tmm-v^-r 

0 9 a*«B#tJ-;)^[fi]{ctHl^-rs::<!:tt;^<, 3t^-lr>ii-i 
fh:3^|fi]^07. U h U-A— 10 9 aOlelfeti. 3t^-t> 

-y-l 1 6<D7.^-7.m(D&mi i e atc^^jsnx* 

0, m7.U yh U/^- 10 9 a*<3ie^-fe>-!t 1 1 6 J: 0 
[0 0 8 5] 

[JEW©***] *^?3tcJ:«->-HifeSI^«{Ci;n«. 

z.n\z^Kifi»mzm^immm0Si<Dftiif><Dmm^m± 

[0 0 8 6] Sfc. )^aE^»^©S:fllJ6!4-r-2.a5*f©-ai5 
S*ffl-r S J; 5 tc L Ti^«&^»I^© t $&«EgSii- <h ® F^l {C 

*&si$n« ->- h \zfB<§- hxm&T^ 7 if ^x-iS' <&s 

[0 0 8 71 Sfc, $&«E«fe»#ia:tcJ;Sf^»i$gHO;*:/h 

*3i:ts::tt--sjitT', mm.'m^^tmimiz<^fSi\z 

[0B®WWJ:Ui?^] 

[02] HI C^-r->- M&j3ISe*ffll^Siii«J^fiE^ 
[03] 2^5g?«fc*^d^-5;^<:0->— h©anjil04^cSISS< 
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[04] *fEBj{c43tt-5it&)ii^n^>'-h<£^a-r«^ 

[0 5] *fe?^Ov-hit&33ll$Stc:J;S^l©lliS}^ffi 

[0 6] 0 5fCi5tt^te©->-hi^M*J1ilP«)3''f S>4^ 
[0 7] *5!?B»=<t*^2 0||!fifg||<D->-M&iHSSB 

*s^-rs«^*(Jo»fiB0-r&s. 

[0 8] *^IBCD->-hi^jil^e{Cj:.5m2©*JgJg® 
[0 9] 08tC*lt^<ao->-hife2l*!lffll©^'^5>d^ 

[010] ass^»¥e*^fi!t-r-5Ti7 5^x-^'{ciHie 

»T®0T3&S. 

[??^©Sil«] 

10 1 «&iffia5 (->- vw&^m 

10 2 iiil^^j^gE 

1 0 3 v-^itM mfmmss) 

10 5 h 
10 8 if&M h U-f 

10 9 ai»Ti'5=^x-^' (a««feai#a) 

10 9a 7. U <7 h 1/-'^— 

10 9b ;^ U y has 

112 i^iffiO — 7 

1 1 3 mmm 

1 1 5 J^tETi'^^x-^' 
115a X U y h Vn— 
115b X U y has 

116 ^^•fe>-y- <aiis«i33i^ii/itSi»E«^»^i!;) 

1 1 7 «ijtiif0i^ («ejffli#a) 

1 1 8 i^m& 

1 1 9 ^t¥-fe>t}- (atEift^^ii!) 

1 2 I ^3t#: 

12 2 e^^D— 7 
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